A human aryl hydrocarbon receptor signaling pathway constructed in yeast displays additive responses to ligand mixtures.
An optimized signal transduction pathway that reproduces the response of human aryl hydrocarbon (Ah) receptor to ligands has been established in Saccharomyces cerevisiae. Ligand treatment induced a 50-fold increase in beta-galactosidase activity from a reporter plasmid in yeast engineered to express human Ah receptor and Ah nuclear translocator (Arnt) proteins. The archetypal Ah receptor ligand, 2,3,7,8-tetrachlorodibenzo(p)dioxin, activated Ah receptor and induced lacZ reporter activity at concentrations of >/=0.3 nM. Mixtures of halogenated and nonhalogenated Ah receptor ligands produced additive signaling responses in this yeast bioassay. These results were consistent with the existence of a common binding site and mechanism of ligand-mediated Ah receptor activation. Although yeast have no natural counterpart to the Ah receptor pathway, expression of human Ah receptor and Arnt under the appropriate conditions provides a functional model system for studying Ah receptor activation and signal transduction.